Endothelial cells prevent accumulation of lipid hydroperoxides in low-density lipoprotein.
A variety of cell types, including endothelial cells, oxidize low-density lipoprotein (LDL). To investigate the mechanisms by which endothelial cells modulate LDL oxidation states, endothelial cell cultures were incubated with LDL (240 mg cholesterol/dL) for 24 hours in M199 supplemented with fetal bovine serum (FBS, 16.7%). These conditions were not toxic to endothelial cells over the time frame of the study. Changes in LDL oxidation were monitored by measuring thiobarbituric acid-reactive substances (TBARS), lipid hydroperoxide (LOOH), and conjugated dienes (A234nm). LDL medium incubated in the absence of endothelial cells contained higher TBARS than did LDL medium incubated with endothelial cells (0.35 +/- 0.08 versus 0.23 +/- 0.08 nmol MDA/mg, respectively). LOOHs were higher in LDL medium incubated without endothelial cells than in LDL medium incubated with endothelial cells (6.8 +/- 4.4 versus 0.49 +/- 0.89 nmol/mg, respectively). Conjugated diene formation, based on changes in absorbance at 234 nm, increased to a greater extent in LDL medium incubated in the absence of endothelial cells than when endothelial cells were present. To increase oxidative stress on the endothelial cell cultures, increasing concentrations of Cu2+ (0 to 4 mumol/L) were added to LDL medium. Endothelial cells prevented LOOH accumulation until the concentration of Cu2+ exceeded 0.75 mumol/L. At 1.5 and 4 mumol/L Cu2+, endothelial cells enhanced LOOH formation nearly 3 and 2.5 times the LOOH values in the corresponding medium incubated in the absence of endothelial cells. This loss of protective function however, was not permanent. Endothelial cells, preincubated for 24 hours with Cu(2+)-containing LDL medium, were still able to prevent LOOH accumulation in fresh LDL medium. Endothelial cells prevented LOOH accumulation even when exposed to LDL medium that contained low concentrations of LOOHs (< 22 nmol/mg). However, endothelial cells accelerated the accumulation of LOOHs in LDL when exposed to LDL medium that contained slightly higher concentrations of preexisting LOOHs (approximately equal to 33 nmol/mg). These data indicate that endothelial cells have a limited capacity for preventing LOOH formation and that small increases in LOOHs may play a critical role in enhancing the potential of endothelial cells for oxidative modification of LDL.